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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new cationic electrodeposition coating composition 
using a resin composition having sulfanium groups and propargyi groups and carrying out film 
curing by photopolymerization after the coating, to provide a method for forming the film and to 
thereby realize low-temperature curing and short- time curing. 

SOLUTION: This cationic electrodeposition coating composition is characterized as comprising 
the resin composition having the sutfonium groups and propargyl groups and a 
photopolymerization initiator. 
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CLAIMS 



! 



[ClaimCs)] i 
[Claim 1] A resin constituent with a sulfonium radical and a propargyl radical, and the cation , 
electrodeposition paint constituent characterized by including a photopolymerization initiator. 
[Claim 2] A photopolymerization initiator is a cation electrodeposition paint constituent 
according to claim 1 which is 0.2 - 8 % of the weight to the resin solid content weight in a cation 
electrodeposPtion paint constituent. 

[Claim 3] The resin constituent with a sulfonium radical and a propargyl radical is a cation 
electrodeposition paint constituent according to claim 1 or 2 whose sum total content of a 
sulfonium radical and a propargyl radical I0-495mmol content of 5 - 400mmol and the propargyl 
radical is carried out per 100g of resin solid content in a cation electrodeposition paint 
constituent, and for a sulfonium radical, and is 500 or less mmols. 

[Claim 4] The resin constituent with a sulfonium radical and a propargyl radical is a cation 
electrodeposition paint constituent according to claim 1 r 2, or 3 whose sum total content of a 
sulfonium radical and a propargyl radical it consists of resin which makes a frame a novolak 
phenol mold epoxy resin or a novolak cresol mold epoxy resin P and has 700-5000 as number 
average molecular weight, 20-395mmol content of 5 - 250mmol and the propargyl radical is 
carried out per 100g of solid content of said resin constituent, and for a sulfonium radical, and is 
400 or less mmols. 

[Claim 5] The paint film formation approach which carries out electropainting of the cation 
electrodeposition paint constituent according to claim 1, 2, 3, or 4 to a coated object, and is 
characterized by including the process which irradiates ultraviolet rays at the coat obtained 
[Claim 6] Furthermore, the paint film formation approach including the process which heats the 
coat obtained according to claim 5, 

[Claim 7] All or a part of time amount which performs UV irradiation is the paint film formation 
approach according to claim 6 which is what heats to coincidence. 

[Claim 8] The coated object characterized by having the paint film obtained by the paint frlm 
formation approach according to claim 5, 6, or 7. 
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DETAILED 0E3UFHPTTOM 

[Detailed of the hventien] 

[0001] 

[Raid of the Irwentien] Thb invention relate© to the ctatod ofcjoct whbh has die p.in» ftlrn 
ohtjnpd in more dotal! by thirpa^tflfcn formation approach find n uwng the nation 
dfl£trt>o«pwition point oenatiiuant in «W hardening by liitrevbbt rays is passible, ecu} IKc. 
about tha coated object which haa lb* pant Sim obtained by the paint »*t» formation approach 
and It which u f » a cation eiectrobepoailiert conctituent and fch**, 
0)002] 

[Owcripdon of the Pvfty Art] Cmwlly. the pointing prec-a. ,1 m automob te ete. e^iota of 
chrtyV^. out host hardening or -i intormedbto cost and titt p**H Hfn which top ooor i* 
aubsa^wntiy pjhtod and b obtain, afar carrying out the undar cs»t paint by tho action 
c'tcD-Kiipwtwn point to the eooted ebjact to "hrch ohwobol coniiar*bn was beforehand 
perform id by phocpbato etc. 

[0003] Afttoj these, cation eleotrepoinlaip perforrriBd as under coat P ml '« performed 
eemid./irY corrosion prevention, #vrt proofing, eta. aa a key objoctive. and the entbn 
eleeL'edepoaftion pabit oontaininc 9 rosin constituent wilh a tutfefikan radical end o p*v,rzv\ 
rwScol is ivSoafced by JP.2000-3eS2SA. The ootion aJ-arpdcpodtion point ceAt~wig * resei 
cwicwuontvnift this ouJFprwrn radical and a prcparfftH radfeai is excellent b haribnebifcy and 
iWWij power of eitctiweyb'e coloumg. 

PWW] On the other hand, Be rwa**jbnaV since die aMfixintbn b cornplioated, os r* phptjr- 
(**-■** light is not usuaay rV tho flhorrocalntlna approach epplied to the ear fc«V e«d 
e*npononto of an cutemeisila in homogeneity. 
[OOOS] 

EPrafcWO to be Sofved by Ihe Jnv.ntiprv] Tho ourpoae of tlii* awantbn offers tho new ctfen 
clocl/bdapesrtion pa kit constituent end tha p»int*Sm formation apcrwh of nufcng 
photopolymertinki'^i perform pafnt flbn horde/ana. *ft*r cation eTootropoSniaia. uo"C the resin 
constituent whlcri ha* ■ ayVonkim radical and a prsoartxl rwfical w pub* film pto»Vrty recti, 
and r« fcrthie to reoltee eeld ^ m d short-tme hardeniiiK. 
CDDEJ60 

CMeena 3o^«iS the ProbJertO When ohis invention person IneXid^a ■ ph^opolymertzadon 
Inldotof «% bh, cnbon aleatrodefmaitletv pemk oonetTtuent contain e rean cpn^tFtuent with e 
cx^bniom radical and a pn«aryyl radical ( when peiTenwirvr th« eceJsal exposes er UV in-^diotion 
etc on the eJflfit»0epe«fcad coa obtain ed by mHm eleetrBp«>ipfie] A header antfthtp hvanden 
wan, mrpleced for hardening or « n « tectrodop&sted OQK &ro*/eeevit by tho curfbnlum rttific*' 
oarttainvd in en electro deposed eeae g»n era tins a ndioal tn re^nnr to an optical eMpaaunc, 
and this n*rf*«rs octinc on aflene o isolation Bonorated whh tho etceimdapaoted coat, and 
rnaldng a PplyTnorizaticn perform. 

[0007] That th>s inventions ore a seai* consb'tvent wi(h » sulfonlum /ad^l and a prop or jy I 
radial, and a catkin electro depaai^ paint constituent oharaeterTtnd by hdudeia a 
r^lWymenzatkjn Initiator. Ai fortt^ »bovo-mtnoonsd er»toe«Vmonzat*on Mtibtor, It ia 
de^ebie that ft is 02 - 6 k or th<r weight to tho resn soHd canton* wvichi m the above- 



mentioned cation .Uctro^skion paint certiiitujni. TKp r«di> ootutituent with the abova- 
■ncnuanad evifeniuRi radlofil end a prepariyj radoal oarnea cue ro-4gSmmol content of 5 - 
400rtw na t mmt th v proparcyl radJcal p*r IOQ e of recin solid contents tho above-mentiongd cation 
H£fllre*6w{iw patnt ooratltuent, ond for a cuhontum radtaf. and it h doceable lhat th« <?«n 
total OCTiLnnt qrf a nJfbnivr. radleal and • proparBH radical b COT cr loco mrcoJa. Tho resin 
epoadtuent widi ihe abeve-rt*nt^, B d culfoniim radical and g propargy) rascal conscts of resin 
wHch fT^Jwa frame o novolak ph«n«| mold epeoy reeW» a- • np«dak creaol moldopoxy reobi 

h " 700-5000 aa number oventv moleouler wt^ht. »nd carries out 20-3n>ryncl content 
of s - gCQmmol and tho prooarjeyl radical per 100s of flflJW tx*km* of the obovo-nw-itwned resin 
ftdnitftwwt, and for a abtfonaw. radTcrJ. and it fa desirable that the fwm total eentartt of a 
sutfD Jr* rt ^ a PTOPorsyl radical is 4Q0 or lose mmcb. 

[000B] Thb Inwanliprt * the cation elect/opainti^ approooh which earW., wt olootropoaiUtat pf 
the above-manuen-d ehwIrodepoaiUen paaik constituent to o coated object and la 
charactenzad by IneHjcfin? 4? process which bradSatea uhnrnon>t rays at the om obtained 
ajtein. Aa the above-tmnudnae 1 caKion electrepabitbw D&fatch. it j f dedra&le dwt ^ i* * 
thhoi atakidaic the proooss which heat* t*w coat obtained (utOujc. and, asfor ab or o per* ^ tvno 
amount ifcrae^ ewrormv the obovo-m entice «5 VrediauctJ, it Is more eVeirable that ft la what 
heats aa ©aineJo-r*;*- Thfc invention fa a eeatad ca^*u characterized by haying further the eee| 
obtar>ed by ihe obave-mantasn^d cation eleatrot>aintM« vproech. Harsafter, thi> »y«nbdn is 
arphwipd to a dotal 

rOODS] Th» cn-pn electrode position poirtt canetitiient of cation eleclrorff petition paint 
conatiojeftt ihia nv*r<fcn contains o pholo&rfyn^rfen tion initiator, h la not frnrtod espeobdy aa 
the above-raenaetead photnpnfjfmBriaatkn inTCeiw, Fpr cxamplfl. a benzol, banzob ko-prcpyl 
ether. Benzoins, oush a* benzeai i&obutyl etlw> A benpophenone. Benzopltartonev. such aa e 4 
vrd 4'-screw (dbnethylima^) bentopbenone (MlHIRAiU kotona); Xanthone. Xanthonec; cuch aa 
a thioaantom A ^phanyh^i^droxy-aoet»ph*«Sfy,, An alpha and (dpha-tfchlpnaHTihirtoxy- 
aoDtophenont, cyctcfM^-phenyl hai^na, ? and 2-diothaxy acakoiihenone, 2- 

hydrc^i-rti»uijrr-r-phenyrTjrop^ Acetophenonex such a o Z4iydroxy-8-rnaihy*- 

prepkidhariQno. 2. end a-dknethoxy-S-phwiyl acotophonone (benay c%»thyl ketaft h addition to 

4-danothjrtonfrw othyl benzoetc. A J '-T*az5do sol benzene a Z'-tfcutfan acid, !>■• I- 
pbenv* -1, p 2-propoio d ion o-2-Co-eih uayc?»bo*3y0 onme, etc. eon b. •nantionod. Espeetely, 
benzjfl danaehyl k«tai is desirable. One *crt w two com or mora tan be used for dieae. Tha. 
above-mMLonod phot opcJyrnervzjt Ion laWacor can be prepared by tha iw«VHknown approaeh, k=- 
exomeea, a wwnorcial item oon otso bm i«W For it 

iOOlo] Aa for tha fbcve-mendcnsd pretojsalymarizBhon in Water. It is datable that it la 0.2 - S 
% of the Mb/it «» tK, nw, pofid oontentweitha ai fch* cation olootrodepMitwn pavit oonatnuent 
o' this invendorw If phecoiKaVfTwiEBtion may become Hodaqp^t* when It la leas Uain 02 X oF tho 
weight, and *i exceeds fl S of tho Wa%ht it is easy to produce urtavanrwup in extent of rea-dan'm 
and may bm Wa,V to paait film physical pnap-nies. P^ferabfy, it b 1 - E % of the welghL 
EDOIl] Tha alactrodeposhion point consent c* thic hventlon o^ih^w o resm 

constituent with a AtilTonvm radical and a prepay radical fijrther. After painty m 
intermeifate eoat on tha alactrodepcetBd paht film which i. not hardened C Whfch th* dvowinc 
power of ohjctrofytlo ooicurku in whiph the cation olBOb-odepeaHTar. paint constituent of thic 
Invention w«j escellont h oatten electrca»n^i C ic obtained by Ine tiding; au^h 9 nun 
oon^ituent, end b nfa^awd s*pe ciaUy 1 both tha ah-op hardeninc point obtohed can bo 
used iButable aba for lh. do^o layer paht fum lerm»upn voprooch heated to eewtfenoe. 
LOO 1 2] AWioufih the reain which consbtutas the cbove-irwntionad recii oorwtiW*moy have 
both nifoniuro radJool and pneppnfyl radical h the menod, aw n««d does not exist Tor onarnp'o. 
™+y not necescariy have dDW tho cv*foniurn radical or tha propprcyf radiaal n the me»%»d In 
the caee of thia latter. It ha* ihaaa two corts of oil hanfanahnHy functional arojp* a* the whole 
ratin conetibjent. That b\ Vim above-men tionod reain cenaikjiisnt may conabt of rhUture of ream 
only w*h the reaei and tlm> pr^md radoal which eonai.t of resin with a siifon.an radical and a 
propaayl radnal or havo only « cvtfwhum radios L. or may consict of al theae labtura, The resin 
constihient ooncalned in Lh* cation electrodepoalCan pa«i cansthuent of thU W^uwi has a 
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xMffonwm radJoeJ and a propann/l rndical In above-mention. d i^amanticSv 
£DQ13] The above-mefitioned iuITonlum radical is a hydration ftjncU'onjI era up or the obova- 
menUenad ratrn conetituem. On on elaetnad*. an ioniofty radleal eao dajaap.*- in response to an 
eleotretytie r.4>ction taction, and a auUbnkm radcol can be irreveraibb' rtoncoraJuctor-ized. ff 
the eieab/ieal potential oWerenoe or eiavani mov thon fixed odd be Uvan ai an eJecurpamtrnc 
process. It fa thought thet the oatlan eleoved^pDaifian pjint consthuent or da* 'wwvmn tion can 
demonctrate advanced dv^winc power of eleotro*/ Lit cflrfpvwifi by thb. 

TOOU] In tha*>acl/Dp»intj*ne proa ass tn which U ta cation erectrodepoaldon paint conatituent of 
thb vrverttiemj m vnd efectroda roaotion b rad, and when a sulfoniun raxEwd hoWa the 
produced nvdro-ido vn. an efeotrolyab ittuwy^ bate ic oonaidcred ta B*h*r«to in an 
eleotrodapaaead coat. This cleoarotyali flenaratina; bass can chance Into mactant hvh aliens 
assooioUon by haeHnc *a reaoxant low p^dpartyl radical by heating wbieh wtfata a> an 
eleotrodapa+tadcoat 

[00153 Eapkcwly as rosm used oa the Tromc 9 r the resin constituent ceaoined « the cation 
ebotrodeooaition pa art constituent of trt* invw,K on , »HhouEh notHmiced, an apny rasrn k used 
cuitobly. Pobr cbcidyl ether of the thine eaexafatian poiybutadlene; novoiah phanail mold Peri 
epoxy reafci; AoveUh cr-wl mold Pori cpoxy resin: poly ch/cWyl ecrybte; alpha tie aerfM polyol 
<^hich cpoolAoalay [ *x an epoxy racin, what hoa ot leaac mb or more epaxy croups a suitably 
uaea 4 into 1 maJeoute. and ] earriad out chain extension of an EPlFjlSU epo W racin end thia by 
Sti. diewbexyfic acid, dJamlne, ete H or pch/sther polyok the Pori tdeay reens. cuch as poly 
gfyoldyl a-w 0 F^ pohtiasiolty oarboxyla: apo 1 . cm be mentioned Slnee U. bmajtidn of a 
polyfunotlonol radicrJ for raiwne hardenobisty in [ pr^ c these ] easy, o novotok plaaiel n, P W Pori 
eocwy resin, a novotok cr m 99 \ mold Pori epoxy reab. and pofy e hxidyf acrylate ore deaVabb. In 
addHien. come ebeve-ftianticmad apo^y resins may be mene-apaxy rasme. 
(00161 The resin constituent eenea^.d w% the cation ekcbodepe*iijt>n paaej consthuont of thb 
invention consists of reato MhitH rmlw Ihe above-mentioned epe*y nan a frame, and number 
evere*> molacubr woiiht is 500-20000. Tha coetinc efficiency of eetion, ^actropemtinx worsens 
tb&t number averaco moieaubr webdte b >e» tiian 500. and If 20000 i* axeaaded. a good coat 
cannot b* fan-nod on a coated object Trent r.c* Wha n mere desirable moJeajW w*«ht can b» 
set up e&eerdaa; to a recti frame, for exornoJr. it nvdw D novolak phenol mold aaoyy ra^ai or a 
novotok ereaol mold epoxy resin into a from*, a* Tor the above-mentioned numhtr mraea 
moleeuias weicht H b more desirable that it ■? 709-5000, 

LO01 D Tha entente of the sutfenbim radkal « dw resin constituent In the cation 
efeevodaDQcWon poeit constituent or thia invention are per C 5 ] 1 DOj of reain aaCd content h 
the ehov»-riBnticfled cation ebet/adapcapben pabt constibjent- AOOnvHol. al^w ^IVie the 
eendHwTs of the oamentof Uia auffiankan radical men tion a tf later end * pnjpargyi radbaJ. 
Surikjajnt throwing power of electrolytic coteurine or hard ana oliicy cannot be demon strata d as 
Oley are crnicfe) / leaa then 100& and hydration and bath atabStfty worsen. If "ft exoeeda 
MOmmaKa) / f00& a deposit of ths coot on tha for* fi pa of a coated object wl wcnai When 
oonsbuVur oFr aaat with which a more deatrablo eociiant cm be a et vp aooardhg; to th* raan 
frame used, for exempt, thp ebove-montioned reab eenat>tuanbniah«« a framo a novolok phenol 
moU epoxy rocbi or 0 novolak n-aanl mat* epoxy resin, as for the content oF tha abeve- 
mentfonad ionium radloal. Ic b more deaVahU Uwt they ere par [ S ] 100g of reain 9 olid 
content in tha ceticn ebcvodeposlUon paait «snathu«f*t of thia invention - 250mrnel, and ^» 10 
" ISOmmel b k& mpr* datirable. 

[0016] h the ofiovo-fnafttianed cation electro deposition paint, although the reason of the 
propargyl radiaal h the sesin conaiitvent in the cation eJaoorodepositajn paint convtitvent of this 
■mnantbfi is unfcnowrv it not only acta ax a hprdenjrv; runotional croup, but X can rai»a Turther the 
Wrowii< power of ebotroiytia cotourtna or th« aliavr-nnvitionad cation aleotrcdepoiHiart nn«t 
cenatituitnt by *»**iru; with a aJfonium radical. 

(0013J Th» contents of the proparcyl radleal ai tha raain cona tituent in the cad an 
eleotrodapaaition paint consfnuent of thb invention *r* par ( 10 J 100c of resin solid eonta.d. in 
the above-nauiij'onad crtbn elootrode position point eonalibjant - ^ a 5mmol after furflNLig the 
oondhJcos of tho content of the eurfonium radical meniiartad Ut»r and a propargy/ radloal. When 



cuRioi orrt throwing BOwar of elertroh/tio ooleuraHt or 1 liardnnabXty cannot be dcm<ai«*rafced aa 
they are 10mrneAa> / laaa than 100c but * exoeeda ASGmmol / 100g, there la a pB*B%a7ty of 
hpwna; a bad influenoa on the hydration stabfity ax the uea» oF uaing it aa a cation 
ekicbrotWpocrtion point VAStn eoAiiaung: o' racin w«t»} which a mora ■*>««- oble oortbent can bar *at 
up apBaa^djns to the resin frame- uacd, Eor example-, the nbover-m*ntiD«td racin conrtltutni makao 
a from* a novolak phenol moid epoxy reain or » nowbk erase! mold tpexy raph. ac for tha 
content of tha a^a^^ntiooed proporgyl radical '* b mora desirabb, that Cher *ro per [ 20] 
lO^ed retin eaKd content ai the ootion alactrc deposition paht oonatituant of thb mention - 

OJOiia Moraovar. the sura total content 0 f ihe udfonium radloal b dia rv^p constituent 
eentaki.d pi the cation ofeotrodeposafen ooint constituent of thb awaouen «nd 3 propargyf 
rocSeal ia COO or teas mmols par 100c *r fajin *cW content in the abovB-mantioned oation 
ereeb'adapBcitbn paint constituent IT COOmna^ltr) are exceeded, reab may not bo obtained b 
foci or ihn (argot or>fixi5 performance nwy not be obtained Tho aura total content of the 
sulforAjm /atrial 'm the afcovoTnentlonta raain conotituont and a preporayl radicaJ con car up 0 
more deaba&i* eotbant according to the resin fmnaj mi for exampte, b tha e*« of a novolak 
phenol mold epoxy reain and » novcta* ere sol motd epory ra^Jn. H is more desirable Uwt tho/ erv 
400 or Ion mmob. 

CDO20 A port of propargyr radical ih*. r«-» conctituent oentfi^tf in th« cobon 
eaielradapotition paait oenatituent or thW ™»ntion may be ooetyfide-ikad. An ecotylide is the 
metal oeetylida o' eaKnwernblanae. Aa lot Llw content of the propargyl rodkal in the above* 
irmtioned reain eeaiufejant, icetyWe-ized. ft la deawabla th*t they are par £ 0.1 ] 1DT% oTnwin 
conttitwent soUd octroi - 40™cJ. A M tylid*-hJnc b cSKeiit, \T ihaj e?o«t<voness oooorc*ut 
•het they are less than 0.1 mnvoia to ocetyi<le-izinc la not demons trotad Bn WC h but exoaeda 
40inn»L Thb content can cat up the me*- daaambb renca according to the m>tal to be uced 
[0022] ^apap**y T it the metal which eWnonetratec a catafysb aa a metal ccntainod in the 
prepars* redieal acetylidc-fzod [ above },tvJ not ba l-nited for example. tranaitian metele. 
ouch oa eoppar, aflwar. end banum. can be meAt->n-a. If anv*onmarital oompat2M71y i» laKpn into 
conideroticji, eepprr *nd *ilva# .1 be desirable and *c«4aition ease to copper wM bo [ tm^ 
chase J mere deababla. Whan uvnj copper, as for the oontitnfc at tha prDpargyl radleal in th* 
above-mentioned reiii ematicvent ocotyfWe-izod. It b mere dkafeabb that tiiay are per [ O.T ] 
lOOcof^realn aaftd eoibjnt in the cation deotrodepoaidOA pain* conctituent of thb Invention - 

[0022] By ooetvack-iejruj apart of Drop my! radical at th* reain canethuent contained in th, 
oation eleetradapaaitnai part constituent of thl* awontiun, a c^fng catalyst oon be bp/oaka;«d 
into resin. Sinca it can ecotylide- ize eoaiV and can- introduce even if ic gaperaky is net 
necessary ta ufea tha errnnic transition metal complex which dissolves or b hard to <£ikr**rt 9 for 
en orcanlc taJ^wn or water and la transition mcbd* rF it does in thic way, even if it e poorly 
<trvbb trancitiorr-motala oorepourtd. it uj freely usable to a coating eoaaticuai^. Horeovar. h to 
e voldobfe Kke C b the eoae of using * tr#n«idon-metaIc e^reo-aold sak ] that an organTc-aoid 
sok etfata during an ebctrodepocted bath a* an anion. Airthar, , n>»tal bn lo not removad by 
ultrafiltration and Ota dasipn pf control of bath or a oation elacUodapoBitien paiot beoomca easy. 

B)02fl Tho resm constituent aontain^d in th*. cation electrodeposition paint eenathvemi of this 
inventian may ba mada to contain a carbon-carbon Lb^w bend by request Shoe- reactivity L* 
h^h, me abave-inantioiad carbonrcarbon doubb bond eon ralaa henaanabftcy further. 
[0025] The content of Che aba**-*™ fenad carborr-oarbon double bond haa par [ 10 ] 100g of 
resin cofirf content In the oation efcetrodapoaitian D Mnt conetituent of thb mventi&n - d*a>pbU 
4S!mT.Q| > a£t*r FuWIIjog the conditions of the eontant gf 1Kb propargyl radical mentioned totaf 
ojkI 9 corbon-corben double bond. When sufficient hardarubilrty cannot be detnonstrotefl by 
oddicaVk a« they are tOmmolts) J bsa than 100ft but 2 txe.*!*, a^^W / 100s, Ihera b 0 
poaafaUty oFhavVtj 0 bad LnPuenoo on the nyflrorJon atabiSty at the time 0^ usbs it aa a ootion 
ekwu^odepoaJtien p 9 'w%, Whan consisting of resin with whicn a me/ v dearable content can bo set 
up ace eve; ry{ to \h» ra m)n frame ucod r for example, die abave-mant^ied rawn constituent mohej 
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a *rxrH> a neveUk pfcf nd moid cpoxy (Main or * novolak creod mold >poxy rvein. as for the 
content oFthe ob&v-rr^tiwiod oarboft-tnu^on dovblo bond, ft la nwo da»a-ablo that It la ZD - 
JT&nrn?! 

DM20] Whan tiw recur ooftstihjcnt contained in the oouon dactredepoceJon pae* ^ratituent of 
this hvenbor, w^tainc the obove-raarftipned oarion-oarbwi double bend, as for the tun total 
content of the dbovv-mcrtianad p>«opvcyl radical and a eArbOn-csrban double bond, it * 
desfade that < £c within the Emit* cf par ( 60 J 100g of resit 90 T«d content h (ho ottion 
deotradapodlion paint oonatiLuant of this invention - 43CWkJ. Ff then b o poeaetSty that 
hardennfllfty mp Y become bdii lea* than 60 mmds tnaacojuar- and 'SPrrtnwl Is oxceedad. the 
eontontof » lviivcAwn radJoal «!B oacreaee, end there la o pou-MEty that throwing power </ 
BJeotrdytio cefowfnr may b boo me a^adaauala. Whan tho retain ceeerituarn «*i»ch oan ate ta> a 
•nora desirabte con tan* accords B to the r**« Fram, for exampH i* contamed In tho 
abovo-raerrdoned catkjr, dectrodepoflhlon tta.H constituent comtita of rasa* -rhich makes o 
fr*ma n novoloh phenol mold apo*y resin or a noveUU =ra 5 ol mdd epoxy fa*k K mm For tho sum 
total eentvnc of* 9 QCovt-rtWib^wJ prcpargyl nrotool Md » «rbcn -carbon dous-h. tend, ft i& 
mora daa»-sbl v Oat it la TOO - asSmmeJ. 

[0027} V*nen «■ roam conrtJtxienc cont-irtad h tho cation deettt^pesftipn point constituent of 
this invention oonUav tho abovo-mentSortad cp/bon-carbon doubfe bond. mm for tho cum total 
content of an above-montisawd cvifonium rodfeo], P^w^yl radoal and carbon-carbon double 
bond, % 5c docnble that thsy arm 500 or loss jmmH mr IQOt of rosh acSd etmumt « tho 
above-mantionod cation el£OT/odepo*itk>n paint constituent. IF DOOmrnolCcJ are exceeded, ra^i 
may not be obtdned h fact or tho target engine performance may -«t b« obtained. When 
Generating or rtin Fi'th whlah a more deairebla contort oon bo set up. fcr nwrvta, the above- 
mentioned reafe cwtituwrt makes o fram* a qQMolah phdnd moid *p«xy njein or o novdali 
ctoboI mold epcxy r««ki according to tho ra*Jn fn-^B icsd. 99 for the am u*b! contont of on 
above-manaVinad wlhrium radkol, propexgyt n^ ca L and oart>en-oan>an dcubla bond. Ic b mor* 
desirable that they ore 400 or lu* mmot«. 

E0OS99 Tha reein constituent eomamed tn the oatlon el^etrodvposrtisn pabit oomctUiant oFthfo 
■wonKort To V vxample, the epaty reein which has at lean to apoxy troupe m o monad 
oompourtd (A) which has on opoaey ywp. the functional croup tfh«h reaeta. and o propar^rl 
radJool ia rf-jde Vo react, the preec**Q which obtams an cpoxy r*&% conedtuent wfth o 
prppanjyl radical — and AaoTid* / 8B id mirtum can bo mad« toUsUmo react to II. rwldual 
flpoxy ayo^ " an epoxy rosin eeMinu«n« with dio prepo/HH nodical obtained at the praoasa ft. 
and it can mWacture suftahlif -ecordlne to the prooeaa CO which introduaaa a MilVkum 



[D029] what if necoccary faju*t to u»a taeethor me oontpouno* 03) which hax an epoxy eroco. 
tho funabowl which recota and o corWr-carbon double band wtth th 9 abova-mentloned 
oompownd fA> tn Um eb ova-marooned prooeaa OX in jrfuhg e wrbon-oorbfln dot^l* tw^d to tho 
real* cm^fcpont aomainod in LH» ealion eloctrodeooolc«iA pain^ conctituant of tnk anvanUy» V 
notdsd. 

[0030J Vfraia antyltdo-izhB a port or prcparey! radical which the naaai eanat&tant oonuUed hi 
the oatlon ofeotrWaBocrticn paint oonaUrucru of Umo- nvention hao. meloAlB emnucvndc euch as 
■ compim raf tranaluen ma^hi, wch op copper, jiver, or baman. or a caft, oan be iruaJa to be 
a&ta to raact to an epovy raain psn«tftuent with the prepared njdcaJ obtamod at tho ahe va- 
/nentTDnad procesc OX and the prsc*** «uhjch icotylkfcr-fzea aem* pr^par pi radlcala. h the 
above-monbaned epoxy reatn ooru tituant can bo pvon. The reaiu eeranitvint conOeiad h Om 
oatlon oieefj^tpBCMjon paint oonatiLjasii of above -m en boned tM* Mwcntjan «an be obtained 
OMordEna: 10 the fnaoufacture approoeh of a ovWcation to JP.20ODH BSB9 1A etc. 
10031] hlh* o-Uon eleotrodaposMon paint canatto-ant of thia hvonUort. ansa the reein 
oonaiW.t arhtch has a surfonkim fadical and a prcper&f radbnl 04 ment«xivd above h 
oon Lam «d and the abovo-mtn^orwd r>ae>n cortsb'tuent itself hoe h*«w«^Sty. uae oF a ourthj 
osanc ^ nacascarxy imeoeaaaty. Ha wwor. you may nao k in order (0 raise hrrderubBlty runh,r. 
Ai euch 9 cBrinxacem; the eompewd which was made to earry <*t the addition reaoden of Lh> 
Joubhj bondc nhioh hove prepansyl radicate, such di 



pjoporryl eveh so a oornpound and an aorylto odd, and obtvaiad it oan bo oiantionod to 

poly epoodde, *ueh m tht compound which ha« two or more ac fcaM on* tort In a preparQd 
radical and oarben^carbon doObte bond, for ex^npte. a novo rah phonal afa^. pan TAEftl sit 
caimg»yoidyl ether, eta. for cumdi, 

PXafl ft is not neoeaaary to nacawrty use a our*aj ctnryrt for the e alien rjioctrodepoaftron 
»-i'«t conctituBnt of mia irAnmrn-jn. Kowover. when it « rwcoacary to raise hardanabiSty AjrtW 
by lha hBTdanaTe reaotkM eondiUon. the tranaluon-rnataiB compound woolty wad may be oddad 
eiiitaWy if needed. tVhat tt wae r«n emited ecpeolafV a* avch a come ound, for axomple. «arbo>y«V 
oekia. avch ta Stands, tuoh 00 a cvder>entacadna and en keatylacBlone. and an e&*tfe acid, eto. 
eomhartad to tr?n&Hion mrtab, aueh a a nicfto|, cobaft. runapnaae. paKsdium, crel a rhodun, oan 
bo mentionad As Far the loadkijta of the aboverraantioaed e\Jnn£ catshrct, it ia de*Wbl« that it 
ii ai - 2D 1 a; Lha Weight to tho rosin aoHd cor*>nt wrarght In the ab u va- u wt wf onad ostiwi 
«4ectrodepook2on paanl canatitvenL 

CDWfl An anene oan bo blandad with the catkan eieeEr«B>pa«ftMn paint certablvant of thh 
Irwenocw. By comb ration of the abev* mentioned amine, Lha conYercton rote te tha taJfido of 
the luTmun radical by die efeotfoMiB r-duction ii an eleecradaportBd prooeaa aieraaaas. ft is 
not DrnHod ca P «d-iy w% tho jbovo-menttonad am'-ia. for exampro, amaif cornpourtda, auch aa 
fatty ambit or trtanoTiaictferiBl ( of the olaaa / l-L / - the Ord otaaa ] and many orsanlo 
Wtiors. an alloyelo .tour amaio. end are ma do cm\*m. can b» rnanxbnod. Amgn E thoco. 0 
^(.r-wW, or watar-dbpersiiai dHing is dasErabte, for ezampla. con mention tha **yWtne; 
monoeg»^ a; h n >aw of the oarbon runbara 2~0. cucn a 2 monoenthyfainaie, dknemyl*ran«. a 
trkneUwtDmirav Criadbytaraine, prcpylanwic. *apprcpytafnlna, and Blyt^rmno, 0 dkneth-^d 
ammo, 0 rnethylaLhanal amine, dimotby)otnanouaT«nB. cyclohexykmaaa. a mcrphoCne. k-m*thyi 
rnorphoflno, a pfcridV*. pyranna. a paaerkUae, MdaEotoia. an Imidazole, afcv Thoco may be uaod 
ndopondentty and w« t«o or moro aorta tr^athsr. Shoe rnoUtuire pevrder Btab3fty la 
exoeHent ospac^Hy. >iydro«y amine* sueh aa rnonoethsnolanane. diathinoTaniine, and 
dimethyaatltkrwlam^nx are doarcWa. 

£00S<] Tha Pbcwor-merticrwd amino ean be directly blended into cation eteotraoaaaoaftion 
paint eenetitMoni of this hventloa Although the noutralbadon bed ai rasai wili be taken and the 



ctabWcy or an idactrode posted solution wat eat wone remarkably, in tha catron eleotredapoaibon 
paint of the otmvant«anol neuvaizarlon n^arnVia syctem If the arraha vf iaobdon la added, 



rtDAJen of «ash both stability does not <«« in this invention. 
[0035] The toad*!** of the sbovo-mentionod a«m have per 1QOj el ™^ 60 fd oonteat r> tha 
oetfen * bb=trodap option pamt ooosUtuent of khAa a>rerrJon, and dcakafaia 0>25roea tf sunsotent 
effacdvenesa cArwwi be ecowod to throwing po«»r c# aleotroryJa coreurna: aa they are OJamaa 
(c) / baaa thaa loOfc bui !V oxooede 2Smaa / loot aFE«aivenoca aooorrftu tn an addition oamoa 
bn acmi'red but It la uneoonenticaL They are Smeq / I 0Qb> mare profcrahty. 
[00361 Tha, cabon oVmtrooepaatdon p*^ omtituent of thh invenUon may contain furthar Lh» 
other oonaaenanba wpodfor tha usual oataan aJactrodepocitian point ir nwdad. h «i not Umfted 
espeolaty as. the above and other oompontnU hjr example, additive* Tor co*bns><- cuch aa o 
PVnent a rusr-proofer, P-"t— M-^vrTtant powder reain, a avrfactant. an udexttat*. and an 
jateavfglf t ray absorbent, ete. eon ba manttoned. 

P>037] What ia r»t SmUad wooWVaa The abovar-nwidoned pJcrnent, rcr- onampte, Ic used for u 
cation dactrodapoanton paint seneraDy C t«tancVa.avch as ruat provtmiva pttmer^kaolKa, 
wah as oolor r»aWtenU bwdty wHcic-aoId lead, au=h aa a trtaniwm dktidde. carbon black, and rod 
ochar. and motybdophoapharia acid ahwvnum, clay, and tabs. ate. J can be mentioned, 5cec*frcaly 
as tha ebove^mentioTied ruar-proorVr. nhasphoroua add calcium, ahssphcroua aefd aVic caapajm. 
e cateken ovpport aHIoo, a ealeXan a<vport Eeolite, eto. oan ha mamioned. As for me kUm total 
laadaanj □# the abovo-rrwmJonod pjtavwnt and a msr-procfer. It i> d, rnbh that ft La D - ca ^ of 
tho weight as sold oordent in U*a cabon etoor n adepoakioni pair* constituent of thia atvant>on> 
DKEjrj] The abovo^ontfened piernant-comont powder rum ia uaed in order to stobaS^. and 
dmbibute the abeve-nwionnW pajmvnt in a oatlon daecrpdaposkiDn point Especially as 
Dt^terat-OMitent powder nuia, it w not limited and tha pej^wnt-cOTtent powder n*a» curfwrtJy 
>ameraly used oon be used Uortwr, the rani^-conbtnt powdar rutin oontdnav a awlrenium 



h^/^^^ipdtjicWEoip/cijr-bin/ir^ web.CB.eJo 



KrpyAvww4Jrjdlja3lpl^oJp/oa>^ 



2005/1 2/OB 



JP^0M-2£CS32,A fDETAILEO DESpftfTTON] 



JP^OOZ-^firiWZ^ fDeTAILED DESCA*>TIOhQ 



radTeal and an unsaturated band may be wed intxa rcaht. The P^f*rcontant poajder resai 
ccntainme cuoh a su/foniuni radieari and an unsaturated bond can fa* obtained by the epproocU or 
malanr; a curndo compound n=a=L«»; to the hydrophobia epoxy rcrin vrhadi For 6 Trample, a 
biaeh 01 91 mold epoxy redn and hair fat aok-ked isocyanato are mode reading, and is obtafned. or 
maUnsa ndfrda compound reaeUrut to th« a bwa -men boned reaaa under aaistance of a 
monobaae acid «^d a hydroxyr-group oonUnv cCbaa^ »cid eto. The obovo-rrtenrixiad picmont- 
ocrteftt powdar resin can be made to aUo ax*b a; z , and dttfr&uto the abeve-^naraVoned ncrr- 
haavy-matal rucr-proofer In o eetion ataobx^aoodtion pdnt 

[0030] To the abovoMTisndoned rtrran «ncti*tuorit cctatainod h thia. U naadadl the cabon 
a'actrodeposition paint cenatkuant af die invention can ml* each abo«»-m enuorwsd oomponcne, 
and can obtain it by dlaaobiruj or aT f uibuting (n water eto. An obova-rrajratioriBd 
Phelapoh/menubon InWotormoy ba bhjndad by praoeding preporaw, ihn ahava^anvonod cation 
macb-ooopocirjon point oometLitr*. and dit^butang the afaove-mcnUanad resin constituent, and 
after peskaig «i addhion to obcvo-r¥>tniipn«d Digmanrcontent powder re»e\ ii *<ay ba blended 
by addVtr. (ha pasta obtamad o Pier the dma sP mmuhctort of tho obflVc-nvntionad coabnc 
oonatibiant. «r manufaocuro. Aa for U»c alfawar-Tnareioned oabon deouodeeooib'Dn paett 
oenstituent it «a dae>>able to adjust so that ic may nn\ drriate from tho range 0/ ebove- 
rnentjpnod [ the ocntar* of the propareyt radio Ql ai the naain oanstrbjent oontatned in thia, a 
carbcrr carbon double bond, and a w^fonvm radroal X Cn coae ft usca for cation etecrrecnbitbai 
ao For tho above-mentiontd M tw efectrodoprcirion paint eoneiAu-n*. b> is dedrabJa to do 
prapared co that a nonvolatile matxar may serve ac 10 - 30% or bath Co»d. 
EprMtfl Th, sveit film rbmvnion approach of p.int fitn formation approach tre* invenban carries 
out electro:* ii Li raj. of tha abovo-mentioned eauen aJactredaposhion paint oonotituent to m 
ooated object, and tnckxJea the prooesa which perf(aw» opticd wipocure in dae ooot obUunad. 
Th. paint fum FormaQon aporeach of chic imrontion may IneUde the orocess which heats further 
tho coat obtained by tfeetnaji^nting, ff ft doec not dateHonu* by nsl bahg Bmked and carrying 
c*at cation etectrodepoaldon aapccWRy at a coated object uaed /or the p*W film forma ticn 
approach of this Invention. *h»n it WV not be fcrnfted but wK heat eapacadh/. it « still more 
daaarbfe tret ft is what does not dabmnerate wfth heatinr. As audi a eeeiad tkjmzx. am«t carried 
out svHaco tTOJtment of platea, auch * r a grWdte. a stad date, and dunVnum. moftang, and them 



[004 11 The aaovo-fnentionsd rtctropdntinz ucos a ooated objeet «a cathode, between anode 
pif tic, impresses the electrical pattntid difference of 50-eSOV, and uauai y p«rfbrms ic IF ft 
becomes being Jeaa than [ S0V ] ?iaclroiapocftinc apded volts* a Inadequate and it eioeeda 
<S0V. power oonsumptuat baches l*rro and is uraaooriomSeoi. A unirarrn ni<( can be formed m 
the whole ooated abjact without producihs the rapid rfae of thfcHnese r> an deovodeoosied 
procecs, if ft h within thn. Smite end on eteocriod potertdol eOTaranoa •*» artprecsed [ above* 
rnentionad ) using en laWr-nvantionad cation deotrodcooaitJan caint ccnstrtvonL The bath 
ftouid tamaerature of <he djovo-rrientionod ealton elecberferaocfaon pdnt oonatku tnt «a U,. mv 
or-T^raw.-rrg the ebove-mentioned eleetrtcal partial di B erenco usually ho a desar&blo 10-45 
degrees C. 

[0042 the prooeaa to which tho srectric reefctanoe value per iai2 weduma of tha rbova- 
rra>rb"onad coat c made to inercflsa by tha a bove-men cloned dectropeJntinc'a uain< mm cathode 
the process and tho above-menb'onud c«a ud object which are Lmnioraed In the ebova- 
menuenad cation dBStrodepodtion point eonatUuant h a coated object impreadng. on eteoLrical 
potential dUTereiica bit«eer\ anode da tea, and mpreaiin*; an dactrical potentid dJfhsrenoo to 
tho prooeaa r> wta'eh ■ coat >* dapontad. and the deposited obeve-rtauuionad coat, iurther — 
cmcv — being oonatituted u dsafrpbio, Afthoush the daovo^endoned eleeufeeJ-pola atjil- 
dirrarance improcsion tirae amount chMn^aa arfth etecij^depocced oondftJons, «enaraeV 2 can ba 
rredv *Ho 2 - 4 meivtes. Thua, Oiter tarmination of an oloctrc>dcpc-5tod prooeaa; eition 
e/eetrodapotation tho non-hardened ooot obtained H »at rememing as ft Is or after rinainev 
[0043] Subeoquontiy the 0 bove-men Li tmd coat non-Kirdanod [ efeatrodepoated 7 atarta a 
palymarfeBtien by optical eapoaure, and ia hardened. Ac tho above-men boned optical exposure, 
tha point of hordenahllity and veraoUlfty to UV irradiation is desirable. Although ha/den^ 



prosresees so that there ore fleneraflc many nopesuresy 200 - 5 DOO mJ-em -2 is desLrabJe. IT 
latrdajwna; may booome being lea* ch*n 200 mihom Inadequate and WOO mJ-om -2 la 
exeudarJ. amenevsr [ hardenbif ] may not ncrease conc'dchrtg on esonau-> bvt ft. may booome 
uneoonornizal. Ik i f 3O0 - 3000 mJ-cm -4 mere praTsrebfy. 
[0044] tacaaWb/ tha vbowentaaraaonod exposure ;» axprassed by the degree type, 
t&cposuro fmJ-cm -ZU^ (oxajoe»re on tha atrenith {msHcm -2-c-IJ] xL>redaden lim* Ce) 
Therefore, tho esaa amera can detornuno the Bbover-maittisnsd exposure by ohooaing virpoFvre 
retiforceaaurr, and aTadialicn time cuftably. for ejcampl*, it irradistea For 0J2 - 3D rnlvtac by tho 
expoaure rWorcamant » - 1200 mj-em-a-a-l tm mentiored. 

[004 Bl ft is not nmfted ospeclalb* oa the approach of tha above-menPonad optical exposure, for 
examdo. a wsaHoacwn opproaoh oon bo i*a«d carry witional)y- When the obova-^nentioned optloot 
exposure i» UV irradiation, a high pressure merpta-y vapor lamp, o ohsmloa! lamp, ate can bo 
ohoaen autLabry. conesponding to hardening eondftfena; such oa exposure ircaWbrcamant and 
irra diction tJaib. For aatample. cmce exposure reaVoreajnant h 1 jO - 20 mJ-om -Z-e-l, aa for 
tTjdtation time, /or 1 - 30 mirwtae is ucuaty deaa-able [ o«#k <aavekngth fa 2OO-400nrn 
and e>aaosure reanlorearnmni te uevalv 200 - lOOO mj-em whan ussx o high pnaaauire 

oiarevry vapor lamp, aa for ir/aoWtSon tW for OJt - i0 rn brutes b doa-abb. and], when using 0 



[0040] Not eady tha eWo-TOntioned option airpo«ia-a but tho prooeaa to heat may be gjuan to 
mo eeol obtamad by the above-mentioned eteetnapaaVoini; norr-hardened [dectrodapoated 1 Ac 
heating oon did &n a. u.« abtainad coated objeot la throwti Into, ihaj drying ftenaoe sec aa 1 30-340 
degreec C. and heating for S - 60 mirvtoa ia mentioned te it, for a*»npl». r n this irwentJon, aktce 
o,m photooorrnienzatJon InhJator oont&ina in in» cation electro a ep« toon poaal ctn^tvant and 
nordaxana. by photoool/TTMrization h port armed, ft r« eirftcisnt to be able to rooms it harden «i low 
ternperatura and a abort t>na rather than the heat rurJanira* of tha oonverrtionol 
daotrodcpealed ceak, hjr o^arrpJo. to heat for 10-43 minuias at 1 30-210 dogreaa C prerbrebb/, 
and ft is sufficient to haai Tor- 10 - 30 mjoutec at 130-1*0 dejtraaa C mora preferably. 
[0M7] Vftien heeting a coat ai Lh« pamt FTlm formation appreadi or ihky a^arrtion. as ror 
wheriever [ above-mendoned eieveig tamporatura 1 it is desirable to 1 at it aa teinperature 
hkhw 1-15 degrees C tnon tfva curing, temporatvre of an abov e m an rianad cation 
ebcJxcdrjpodtion point eonautuant -nd, ac for tha ourtng cemptratum Q F the ebwm-montloried 
cation eteelredapoartion os«it conctitwrnt, it is deolrabM te ba aaa on 130-220 degrees 0. When 
curing ten>oorBture ta low tamoaraUa-o from 130 degresa C, there ip a possibllty that the smooch 
nature of tha pair* trim obtamad may FdL There la a poaaUfty that the eppearenoe of the 
mutobyer palnl rim obta'^ed when the physissl prepertiea of lha pamt Rrn obtahed fol when 
our'tng umparalure '<* an elevated terrtperature tVom 220 dagreaa C. or painting tap coat etc. b> ^ 
may fart. A setup or the abova-mantioned curing tempcrattaw c^n bo pSron to tbh ooncrnotor 
« led adjuetmcnt or lha eTen of a hardeninc Funotionol group, o eurai B . a -r.t, and catdyet. an 
amour*, etc by die welrknown approoeh. 

[0048] Tha cvr^timperature m this tovenuon moon* iha temperature for obtaining the oaim 
Fam of §Si oF gel mdar rractiona oath boating for 25 minutes. Meoauremara of tha above- 
TTtentioned col motor fraction ia performed by the approach of computing from tha weight 
dWerance of the test odor card before and bahaid v thai et tha time of being mameraod in 
eeatona and making a test odor card Ffow beck For S nacre. 

[OoesJ Wlant h-aiiir tho ebove^entionod coat non-hardened [ riactredepeited ] ■> the pdnt 
mm formatfcn approach or chu. awantian. the abova-mamJoned heating ia aaparatah/ las the 
optical axpoctvv of the ebove-rnerrb'oned coat non-hardened / etectrodeposxod ] good ai ■ bna. 
bi this caeo. emco on obove-ramtioned phetopnl|rmarr<«tion initiator b used In this Invention. Ir* 
order pa operate tNa eF^ctivory. after perform bg tho above-mentioned optical exposure, Ic b 
deaVebls to perform the above-mentioned heacJrig. 

[fiOSO] Aa Tor lha p^^t-R'n fgm, tion approoeh of this Inventron, St i* dadrabla te mcfudo tho 
procea* which oerfcrms the abovo-morrtioncd heodag and ine abov»-m antic red optical 
expetiura to concidence to the above-mentioned coat nen-hanJanad [ eJtctrodepcctod J When 
Lha prpoeeo wWch performe the dMVO*-mcndonod heating and tha above-mentioned critical 
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expoatn tp coined- noa ii ie*=lufa<) In all or a port of timm ampwnt vrhich performs UIe ab pv»- 
menrJooad pptX^I expose*, th* ebevo-merrdoned rjeout& e#n I>» performed to oo»»eid«ipo, F©r 
exarapk AlliipviH the process whipb performs orry the obevwnm^ioned hoaUna other than th* 
process whfch po/forms the nbov i mmtM ied heatinz and the Abw-morrtionod opdaef 
expose tg coincidence, wvV* the process which perform* pnry tho abovo-mcntkmrt optical 
exposure boluded, it b dtairtfclo to perform the abovt-nwntiwiod hoa tins to oo>=iu.nco 
from the poiu pf hardenabXty irt aJ oF time wrwunt That porfe^ th, *bovr-merrtforMd optfcal 
exposure. A^t^unt pf the time m** which performs the Abovo-rtwiboned optical exaoxur* 
can be perf brmed by. for example, adjtming tho rewroroement or an optical exposure suJtao* a* 
mentioned obeva. 

EOD51? h the ootion eJ-ebrxjaintinE opproAeh or IM* invention, on the tlaetrod*pp*ted coat 
obtMiid by cation de*tr*p*ir*i^ ¥ needed. In order u> pvtj eubctrate eonoeflfcr*nt raturp rnd 
ohippk^r^ovf nature, an rtcn-nsdUte coat may be opplftd. *id two coats of top ooct My ho 
further given tt* eplonnr- the Im Drove rtwnt «i pn appearance, etc fc i* AroVoble to make k 
harden before apr**r£n 5 pf »n intermediate nwl, pnpo tardeniv oaoortSnt; C on this invention 
end / the abovo-mttrttwwJ dec trod epos Led cent ] to an optical exposure At m made to 

rpoc2] SW^e the oaxlon eteeirodtpciitfen potrrr oorutHueni nf thfe invention contains a res« 
ocnsifautnL wnh e cutrbnium raflieal , mpariyl radical, the ef-cfodepostee* pant Am 
excellent *\ ^tpwer of titetrolytic cetotnng b obeyed. Co-t hprdeninc by 
phobopotymeritetjon which did not h*v« the cation etootredoposttfen p^t wnrtiuMnt of ihfs 
mention h eeifenjntfcnal automobile ear body ond flJectrodapoflWon paint r C r exponents since 
the radios! oocurrwd by the wKbolum recfeaL » actod on tho partial siUMl^n doMbte bond in 
which the Abe^Toenboned radloal la eent/^d by a propariyt radleef and the coco and the 
pofymertzation nwction advanced whkft tho optical exposure woa p.rrorm^i to the non-hardened 
deotredepevftnn coat obtained by ebetropaintinc abiee on abe^-men cT pned 
photepolymvnzvtian initiator la incWod a tain c realized. Thereby, compared with the 
eaevwiBonal heat harder^g. hrroWne. in Jew tempereb^ w>d a chart -dme la *cu«t«d, md 
edVorttocoouG effeetlvenee«, «uch as expansion or die unction width of face td the 
otoeb-opf tiUtb and the hardining oondhfore of belnc able t»vd?pt » photopotymerUaOon 
hardening tyrtin besides the v»efloiorproof rmorovement »x pnh/ in the cost reducden by 
energy ««vhf and ihort-tim»-Ti>T5 bit the hardentnr eeat Dfatshod. a low bSemwtl-t^i^itM^ 
boae m*t-n*B I. end cold euro. Is *«^*d. By pwformlng optieM up«^rg aP d headnc to 
ookicidcnc*. tfto above-menticiwd ^Aw'nj can Improve tVEh^ cjr , attain further lew- 
tejnporaturftHt&xf »«d *hort-tlme-fa«« or K«d^n e . Thwefere. the eete-d <d,',ct «^ch r» 9 die 
coat obtained By th» print Rm formation *pp«o«ch rnd tho above-rnencJort-d twint Rim formation 
•pp^oach uemff the eoUon #Uwtrodapoddon pobit eart^o^nt o*thk immntJon end the ebew 
m*rtli«#d cation eleovodepcMi^bn paint constituent U uj-d *«f>«ci B iy uitabla for 
eleeuepainUmg. cuch ac a oar body oPm trvtomoWB. and Qonwtem^ia. 
[0054] 

[EwampkO Alcheutfi « axvmplo fc hunr up over bdM «nd this rivont/on la explairwd m it h 
nxjre dotaa tWa mvenlien W not Smited ordy to thea* -**-i^lea. 

&tan«l9 1 of manufaeojra m oddrb'en to the Rask equ!pp*d »kh aertacor, a therm smete/, 
nitraeon hsLslation tubtrvt and * reflux cooinc pipe, corr-t* *** the te*nperature op of prneenryl 
BtefthcJ WW* and the dimethyl h TOy Wrw 0.3 c to 125 atc/m ft * woo made to reaot to 
1KL0j (gpp TOTO YD0*-7O1 t TEr,to Kf«j Co_ Ltd. mahe) <rf o-er«ol nwlah mold epoxy 
wafea ef to. manufacture waltfirt pe^ w eavwalont 2Da* of on epo«y conedtuent wfeh a 
auAnMT, radical and a propar^yt rwfc»f for 3 hour* and the r«*» which has the pxaparevt 
radial oT eiffght per a poxy e«jiSMlnl 1 600 was obtained. PUnWnow, tO0«(% of this n 
Mae dim-dvd to the Aack eoufpped *nth orhatw. a thefmomeiar. Artrotwn r 



and a r*nw cooftnc pipe, 1H2-hyoVeay*thyl &i'»h2 and 3-propan>cfid djj^ 3J&g ef b^mu] aoetk 
oeiea, and We of datonlzed watar w*i* pvt h, the temperaiure up wee earned out to 75 dttrttt 
C, and Hm nvjdfl to reaot for 6 houro, ft checkad that the re*fcli»1 rz*i number was smalle/ 
than 4 2EJ% demized water waa addwl further, and the cvfiet r.fcin ^Vtion -i 



Sold catltent concentration we* t of tho "height, and numb-- »v*r»£0 mokaular wtieht wos 
3100. 

[0054] The p^int Eouid whoee oeTid content concentration it en** 90% was prep or ad hav» 
added dekn&*d watorto therealn eelutSot. obtained in the exampl. 1 of evampie 1 (monufaet^v 
of oatMrt MoctrodepoelUon paint eert*^vonO manufaoture «rad«iDy a «nd njffy stjrrtnr by 
DJSUPA. To this, 9 X of the wefeht and our* wnter wore added ttr hmnrfi dimethyl ksmi 
(1RUGAKYUA TRM^. Cfca-Geiiy make) to rwun «olid oontent wefihx m c^opofrnerhatlui 
■ro'tlatar, and zh m 5*tkx> elootrodepoaldon paini, consthusnt whoae jolkJ cowteot conoerrtrodon hi 
15S wm obtaMed. Wbon the curms temperaluni of tht*. cation electro dtp oailkm pomt consduent 
was measured. ftvve» 1BQ decraee C. 

[oo$5] CThe oadon eleccropan^hc Mproach) The oburwd cation e loo trod epos Umi pant 
oonatiajirtt was moved to the Ad Wat* r&**> container, end it eeneidnd oa the eleoavdepoAutd 
batK and daetrenjfinthe w» performed ae ih-t H m«ht beaoma 15 m'eromatem of deuaoodon 
c^chnece as • ooetuf eejoct bore, as the oold Wbd .tool pbta (phosphorie-eeid p>« prococehs 
*t^* curfcoard dywe by Kfepon Paint Co- Ltd. JLS OJ1 41 SPCO-SD. SO- 5000 preeoi^) 
which earned out phoaphor k fri d pc processais served aa cadipd*, Wth the oondrden of 
havmx rab>d the coated object puled up Fhan the electro deposted bath >rtar electropatidns 
and m a atolnieaa wntanor on the oil level, U ~v»es. after maUif it aeftftvn neUr^ly for 00 
seconds, and it la a hi|h praesure mercury vapor tamp (the poak waveleneth of JaSitmX After 
porfonoms UV trrotSounn for I mJnuto usinc exposure en^ne-strength 500 mJ-em end 
the OAK CO., LTD. mak«. thp co-V card waa oraatcd by hoot** for 25 mtmices oxwKeh [ 150 
dvgroas C. IflO dexreee C, 170 deerf *s C, t DO doi/eea C. ISO depees C, and 200 depee* D ] 



[0058i ffivakntfon of hora^i,^) The pamt plate whieh cwrwd out h this way and w*« avstod 
Wvs put into tho Scwhhn « tr,e*pr. it extracted undair Pw reflux condidon for 0 hours usir^ <he 
mixed Eauor of an aenpna / methanol a 1/l. and tho c *l molar fraction of tho twi*^ 
fikn was aomputwi oooonTr^ to tho dearee lyp* 

a gel molar fraction — tt> ■ extroot Sh%«h*rP Vshiro Cb> / extw»et Saki t SHpAnu ] U> xlOO 
result waa Jha»n in Table 1. 

[0057] Performing exvmola 2 UV irodDtlon for Z5 nwiutes usoi E >he chemieaf tpm D (JE-A2. 
exposure reinftefewnent sf S-amW. the JE0L enerty machine oornpany makeOi avwrytHn. but 
headrv for 25 to this and colnddene* eroeted and evaluated the oolor card »uj the 

example 1. In addtCen, th» amount of UV irradSaden ca thp umi ac an example 1. A result £» 
shewn th Table 1. 

EVKjrUdnEbvt heatiruj for 2ft minuet* creetsd and evaluated The eelor B «rd iihs the example 1, 
MCHOut porformmK example UVInradUiii-, aFrvforenoe. A reaulLis shown h Table 1 
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rj»5>l Afthoweh It waa Inferior to hwdvnabMty from Tobto 1 m Iho meampla pf reference- whlon 
oVs-e not oerfbrm UV bradJodon ftiAte th. ^i molar fraction woa low, in i^w wvmp'e 1 which 
P vfprm* UV irracSackn apart frero hootinc herdersbility Improved end % turned out that 
hejdenobVty is further OKodkne w» Ih* o^wnple 2 which perf owns UV vradiatwi to hoatlna and 



pomc^onatibjwit oFtbio invention 



EEfT.c* pf the Invention] Slneeihe eadon eJ*«rodopochlon 
ocuafcjt, pf an above-miendoned conr^-tipn. phctopoly7ner{zarJan can 
painl Hm hardarwir after oadct efertraptaidnr, and odd oure end ahon 
reaKzad. Since the pairt 5hi fonuatkn HWmh of this hventlon perform a an optical 
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the otM Ojrm p« it may become possfct*. and h«ipnf may be used together, by n^orminc 
heodng to *n optical exposure and eaindd.nc«, hsrdorahrtty improves end cold cure »nd short- 
tfme hardening are promoted further. Ther tCatm. th« coated objeoc which has eh. ceat obt»Vied 
by the cation ttoe*n?o*miuon paint oonatliucm, Ihp po«t film format/on eppreeeh. and the 
a^rove^anuenod approach of this Invention i, v „j MUm for point of tho ear body of vn 
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